Translocation of radioactive carbon from the fed part of a blade to the rest of the plant was impaired by a deficiency in phosphorus only when the level of phosphorus was low enough to decrease growth. 50-7209 (17). Cuttings of all varieties were started outdoors in volcanic black sand. Shoots were transplanted at about 2 months of age to tap water culture. The roots were aerated continuously. The plants were grown singly in 8-liter pots. Nutrient solutions prepared with distilled or deionized water were started after about 1 month and renewed at intervals. The nutrient solutions for most of the experiments contained 32, 2, or 0 mg/liter P. The control plants (32 mg/liter P) received a complete solution with the following composition in millimoles per liter: KH2PO4, 1; KNO3, 3; K2SO4, 2; MgSO4-7H20, 1; CaCl2-2H20, 1; and urea, 3.5; as well as ferrous sulfate and other trace elements. In the low P (2 mg/liter P) and -P series (0 mg/liter P) the reduction in KH2PO4 was not compensated for by any other salt, since abundant K was provided by the other salts. The nutrient solutions for the second experiment reported in Table IV contained 2 mmoles of KH2PO4 per liter (64 mg/liter P) and 0.5 mmoles (16 mg/ liter P).
Phosphorus deficiency decreased the percentage of inorganic phosphorus more than that of organic phosphorus, indicating little effect of phosphorus deficiency upon phosphorylation.
Thus phosphorus deficiency did not reduce phosphorylation enough to affect translocation. Evidence for the involvement of phosphorylation in translocation obtained from studies with potassium deficiency, light intensity and quality, 3-(p-chlorophenyl)-l, l-dimethylurea and 3-(3,4-dichlorophenyl)-1, 1-dimethylurea, and carbon dioxide suggests that noncyclic photosynthetic phosphorylation provides the energy for phototrans-
location.
An effect of P deficiency upon translocation was reported in 1956 when Rohrbaugh and Rice (30) noted that 2,4-D (or perhaps a metabolic product of 2,4-D) is not readily translocated through tomato plants seriously deficient in P. Koontz and Biddulph (23) stated that apparently the translocation of P is impaired in P-deficient plants. Since the movement of P in the phloem is correlated with food movement in the plant (9) , the translocation of food could be assumed to be impaired in P-deficient plants. A fate and other trace elements. In the low P (2 mg/liter P) and -P series (0 mg/liter P) the reduction in KH2PO4 was not compensated for by any other salt, since abundant K was provided by the other salts. The nutrient solutions for the second experiment reported in Table IV Equal doses of '4C02 were supplied to equal lengths of blades of intact plants where grown in sunlight or to portions of detached blades in the constant temperature room at 2000 ft-c. Translocation was measured for periods ranging from 10 min to 6 hr and was terminated by cutting the plant into the required parts. The parts were weighed and sampled. Dried, milled samples were counted at infinite thickness, and the results are expressed as relative specific radioactivity (the net counts per min at infinite thickness), relative total counts (the relative specific radioactivity times the total dry weight in milligrams), and the percentage of relative total counts in the plant (obtained by adding the relative total counts of each part).
Determinations of P were performed with the Klett-Summerson colorimeter with the use of the Fiske reagent by methods detailed elsewhere (13) . Total P was hydrolyzed for 1 hr with 10 N H2SO at 150 C. Inorganic P was determined on acid extracts.
The experiments with detached blades were conducted in duplicate. The other experiments were not replicated.
RESULTS AND DISCUSSION P Supply and Translocation of "4C in Entire Plants. Plants of the variety H 37-1933, grown without P, translocated lower percentages of "4C from the fed part than the controls (Table  I) . The difference was small in young plants but became greater with age. The velocity of translocation was also less in the -P than in the controls. Furthermore, the velocity increased with age in the controls, but decreased with age in the -P. These Plant Physiol. Vol. 49, 1972 (Table II) . Although the velocity was little affected, the percentage of total counts translocated from the fed part was greater in the -P (variety H 44-3098) and in the low P (variety H 50-7209) than in the controls. Measurements of the size of the plants (Table III) show that in the variety H 37-1933 the control plants were longer and heavier than the -P plants; whereas in the other two varieties the control plants were smaller than the -P or low P plants.
These results indicate that P deficiency decreased translocation only when it was severe enough to decrease growth. Size of plants, rather than percentage of P, appeared to be the important factor. P Supply and Translocation of "C in Detached Blades. When the effect of size or growth of the plant was eliminated by detaching the blade, in replicated tests there was neither an increase nor a decrease in translocation associated with the supply of P and the size of the plant. A similar result in the N study (19) was thought to indicate that N affected translocation only indirectly by affecting growth. This relationship seems also to apply to P deficiency. K deficiency. on the other hand, was thought to exert a direct effect upon translocation, possibly because phosphorylation was markedly reduced in the K-deficient plants.
P Supply and Phosphorylation. The supply of P decreased the percentage of inorganic P in the blade much more severely than the percentage of organic P (Table IV) . The results with sugarcane are similar to those with Spirodela reported by Bieleski (5, 6) and Reid and Bieleski (29) , in indicating little effect of P deficiency upon phosphorylation. Phosphorylation and Translocation. A relationship between phosphorylation and translocation has been suggested by several investigators (11, 24 , and others). K deficiency decreased both phosphorylation and translocation (17, 18) . The low light intensity saturation of phototranslocation in sugarcane (15) resembles that of light-enhanced absorption of K+ (28) and Cl- (25) as well as of photoassimilation of glucose by Chlorella (22. 32) , all of which are considered to be connected with photosynthetic phosphorylation. Chen et al. (8) reported that noncyclic phosphorylation saturates at lower intensities of light than the cyclic process. Thus the low light intensity process of phototranslocation in sugarcane may be activated by noncyclic photophosphorylation as suggested for the bean plant by Plaut and Reinhold (27) . Saturation of phototranslocation at intensities near the light compensation point may indicate that a net fixation of CO2 is not required for the process of translocation. This conclusion is in agreement with the results of Nelson (26) , who reported translocation in a pine tree at the CO2 compensation point was almost twice as much as in air. C02-free air, however, decreased translocation in detached blades of sugarcane (H. P. Kortschak, personal communication), resembling the results with sugar beet (12) and been plants (27) . The stimulation of translocation by red light (16) but not by far red (12. 16) is another fact favoring involvement of the noncyclic system in phototranslocation. CMU, an inhibitor of photosvstem II (4), decreased the uptake of chloride by Chara in the light (31) and had a deleterious effect 
